Chronic obstructive pulmonary disease (COPD) is a wellknown respiratory disease characterized by obstruction of airflow and progressive airway/lung inflammation secondary to harmful stimuli. Although it is a preventable and treatable disease, there is no cure [1] . It is associated with considerable morbidity and is predicted to become the third most common cause of mortality [2] . Cigarette smoking is the main risk factor for COPD; it leads to airway inflammation and alters epithelium through neutrophilic inflammation, mucosal hyperplasia, subepithelial fibrosis, and squamous metaplasia [3, 4] .
Patients with COPD have an increased risk for infections, mainly due to impaired mucociliary clearance and decreased phagocytic function of alveolar macrophages [5] . Secretory Immunoglobulin A (SIgA) is the mainstay protective mechanism against infections of mucosal surfaces. SIgA is composed of two monomeric IgA components, J polypeptide chain, and a secretory component (SC). The SC is from the extracellular domain of the polymeric immunoglobulin receptor (pIgR). PIgR allows for transcytosis across the epithelial cell. Recent research suggests that SIgA acts a defense against infection by preventing the adhesion of pathogens to mucosal surfaces, a process known as ''immune exclusion'' [5] .
A previous study showed decreased pIgR/SC expression in epithelial cells of severe COPD patients due to neutrophilic infiltration [6] . However, there was an increase in expression of pIgR when bronchial epithelial cells were cultured with TGF-b [7] or supernatants from activated neutrophils [6] . In addition to these studies, there is abundant research regarding the stimuli for pIgR expression and upregulation [8] [9] [10] . However, the mechanisms for the decreased expression of pIgR have not been elucidated until a recent study by Gohy et al.
The study addressed whether down-regulation of pIgR in COPD was associated with disease severity. The study consisted of 116 patients, including controls, both nonsmoker and smoker, and patients with each stage of COPD. Human broncho-epithelial cells (HBEC) were obtained from an area of bronchus distant to the tumor site for culture in air/liquid interface (ALI) to allow for re-differentiation into mucociliary airway epithelium [4] . These cultures were treated with cigarette smoke extract in the apical compartment and TGF-b1 in the basolateral compartment. Immunohistochemistry staining for pIgR/SC, phospho-SMAD 2/3, and TGF-b1 was performed on serial paraffin lung sections. HBEC filter paraffin sections were stained for pIgR/SC and various epithelial and mesenchymal markers. Researchers analyzed the staining intensity, percent of stained area, and localization of the staining within the epithelium. Western blot and ELISA were used to evaluate the expression of pIgR/SC, SC, and TGF-b1. Researchers isolated and reverse transcribed the total RNA from lung tissue to quantify the expression of pIgR/SC and TGF-b1 through real-time quantitative PCR [4] . Epithelial IgA transcytosis capacity in both ALI and submerged cultures after incubation with dimeric IgA was also assessed [4] .
The study by Gohy et al. suggests that there is decreased expression of pIgR in the bronchial epithelium of patients suffering from severe COPD. Compared to non-smokers, severe COPD patients showed decreased staining intensity and area of pIgR in the large airways. Decreased pIgR expression was only statistically significant in patients with severe disease and not the mild disease. The decrease in pIgR expression correlated with a decrease in FEV1, and therefore was associated with airflow limitation. In smokers and patients with mild COPD, gene expression in proximal airways revealed an increase in transcription of pIgR when compared to non-smokers/controls. This relative upregulation was not seen in patients with moderate to severe COPD. These data suggest that decreased pIgR due to COPD indicates disease severity while smoking and COPD result in opposing effects on pIgR gene transcription [4] .
To further assess the relation between COPD and pIgR/SC production, the study compared the expression of pIgR/SC by in vitro bronchial epithelium of COPD patients to ex vivo. Similar to ex vivo findings, there was decreased pIgR immunostaining in moderate to severe COPD, pIgR down-regulation that correlated with limitations of airflow, and decreased transcytosis capacity of SIgA [4] . Therefore, it was concluded that with severe COPD, pIgR expression in bronchial epithelium reconstituted in vitro was downregulated (Fig. 1) .
Researchers also evaluated the mechanism behind the down-regulation of pIgR and found an increased amount of TGF-b1 released by ALI-HBEC in patients with severe COPD. When ALI-HBEC were incubated with TGF-b1, there was a decrease in pIgR immunoreactivity and a ''dedifferentiation'' of the epithelium due to an induction of mesenchymal makers which lowered the levels of cytokeratins and E-cadherins. In these epithelial cells, there was also a decreased release of SC. This led to a decrease in pIgR mRNA and ultimately caused a decrease in the transcytosis capacity of IgA. Inhibiting TGF-b1 in HBEC at the time of ALI differentiation led to a dose-dependent increase in pIgR expression [4] .
The authors concluded that in severe COPD, downregulation of pIgR corresponds with airflow limitation and that increased TGF-b1 expression can cause a decrease in pIgR and alter epithelial differentiation even when exposed in vitro [4] . They suggest the connection between TGF-b signaling and pIgR expression should be further assessed in vitro in relation to various other pathways that are activated in COPD because the proposed mechanism provides insight that targeting pIgR may have a beneficial effect on patients with COPD and in turn may provide hope in developing therapeutic treatments to manage this severe and debilitating disease. Lastly, the experiment by Gohy et al. provides a framework for further research of the role of TGF-b1 not only in COPD but also in other forms of lung disease, such as non-small cell lung cancer, that involve pIgR down-regulation. pIgR TGF-β FEV1 COPD Severity Cigarette Smoke Fig. 1 The diagram is a representation of the proposed mechanism for Polymeric Immunoglobulin Receptor (pIgR) in Chronic Obstructive Pulmonary Disease (COPD)
